This study examined the association between self-reported physical activity and a number of potential correlates in a sample of 256 Grade 6 children. Physical activity was assessed in both summer and winter, and children and parents completed questionnaires assessing potential correlates of physical activity. Analyses revealed that gender, time spent playing outside, self-efficacy in overcoming barriers, and number of items of exercise equipment at home were variables associated with physical activity in both seasons. School location was a variable associated with physical activity only in the summer, whereas private-lesson attendance, sports-club attendance, and best friend's physical activity were variables associated with physical activity only in winter. Variance explained in physical activity were 42% and 51% in winter and summer, respectively.
There is now a substantial body of evidence indicating that physical activity accrues significant health benefits in adults, including a reduction in the incidence of cardiovascular disease and its risk factors (10) . In childhood, the evidence relating physical activity to health is weaker (29) , but recent studies utilizing objective measures of physical activity have documented a negative relationship between physical activity and overweight (16) . This is of paramount importance, because children's weight has tended to increase in recent years (7) . Nevertheless, there is increasing concern about children's low levels of physical activity (3, 20) . Because the origin of many chronic diseases lies in early childhood (29) , it is sound from a behavioral perspective to promote physical activity from the early years in order to reduce the incidence of lifestyle diseases in later life. In order to be effective, interventions aimed at promoting physical activity among young people must be based on knowledge about the determinants or correlates of participation in such activities (32) . In this way, intervention programs might be more effective because they can target variables that are related to physical activity. A number of studies have been conducted with children that examined psychological, environmental, social, and demographic variables.
Physical activity is associated with a number of psychological variables that include perceptions of physical competence (2, 12) , parents' perceptions of physical competence of their children (11) , and enjoyment of physical activity (24) . A self-efficacy scale consisting of three dimensions (support seeking, overcoming barriers, and competing activities) has also been used extensively (23) . Evidence suggests that the overcoming-barriers construct of the self-efficacy scale is a consistent correlate of physical activity (26, 27) . Environmental variables studied included time spent outside (1, 21) , television watching (14) , access to exercise equipment at home (14, 24) , and sports-club attendance (27) . Social variables associated with physical activity included parents transporting their children to places where they can be physically active (21) and physical activity of best friends and other family members (15) . Regarding demographic variables, a recent review (20) classified gender as a consistent correlate of physical activity.
It is clear that physical activity is a multifactorial behavior influenced not only by personal and social factors but also by the environment. Therefore, in assessing determinants of physical activity one must examine variables from all potential categories. The multiple influences on physical activity have led researchers to apply ecological models to the study of physical activity. Based on these models, multiple levels of environmental influence can affect behavior (30) . It is therefore crucial that variables proximal to the child, such as psychological, and distant from the child, such as the physical characteristics of the neighborhood, are investigated. An important consideration in the study of the correlates of children's physical activity is that 80% of the studies (20) were conducted in the United States. Therefore, the study of correlates in the Cypriot context might provide some areas for further investigation and also strengthen the existing body of knowledge. In addition, correlates of physical activity can differ depending on the variant climatic conditions during the year.
The purpose of this study was to assess potential correlates of physical activity in a sample of elementary school Cypriot children and to examine whether correlates of physical activity differ by season. Cyprus is an island situated in the northeastern part of the Mediterranean Sea. Access to the north part of the island is prohibited, because it has been occupied by Turkish troops since 1974. This study reports results from a larger study conducted on the free part of the island.
Methods

Sample
Participants for this study were 6th-grade students from five schools located in different geographical locations. Two of the schools were located in towns, one in Lefkosia, the capital of Cyprus, and the other one in Lemesos, a town located on the south coast. The other three schools were located in a coastal village, a mountain village, and an inland village. Consent forms were sent to all parents of Grade 6 children (N = 306). Signed consent forms were returned for 256 children (83%).
Measures
Assessment of Physical Activity. A self-report instrument was developed from two validated self-reports, the Four by One-Day Recall (4, 5) and the Previous Day Physical Activity Questionnaire (PDPAR) (31) . The choice of these two instruments was based on the facts that they correlated highly with objective measures of physical activity in validity studies and that both of these use a 1-day recall for assessing physical activity. Repeated 1-day recalls are more reliable than longer interval recalls (17) . In addition, both instruments segment the day into time intervals in order to enhance the memory of the child. The Four by One-Day Recall (4, 5) protocol covered the school day of the child. The first question asked the child how he or she got from home to school and provided three options including car, bus, and walking. The second question asked whether the previous day had been a physical education day and provided a list of possible activities. Children had to indicate next to each activity the length of time they participated in that activity. The following questions asked the child to report the minutes that he or she engaged in activities during break times. For each break, a list of activities was provided. A space was also provided for "other activity." The duration of the physical education lesson and break time was written at the top of each question of the morning self-report, and children were instructed to think of that period only. Whereas the Four-by One-Day Recall is an interviewer-administered instrument, for the purpose of this study it was adapted as a self-administered instrument in order to reduce costs. In addition, perceived ratings of intensity were not used for scoring the physical activity self-report used in the present study, because previous studies indicated that children's ratings of intensity did not increase the validity of the instrument (22) .
The PDPAR (31) protocol was adapted for the after-school part of the day. The after-school period was organized into fifteen 30-min blocks beginning at 1:30 p.m. and continuing to 9:00 p.m. A numbered list of 37 common activities was provided under three categories, activities with little or no movement, activities with a lot of movement, and transport. These categories were obtained from each school after focus-group discussions with the children. Whereas in the PDPAR protocol activities were grouped into seven categories, categories were reduced to three in the present study in order to make the instrument simpler for the children to complete, based on children's comments from a pilot study. In order to further enhance the children's memory, next to each 30-min block, each child was requested to write down the place where he or she was when engaging in that activity. Each student then entered the activity he or she participated in for the majority of each 30-min period.
The school part of the self-report was scored by multiplying the time spent on each activity by the assigned MET value (4). One MET is considered the resting metabolic rate during quiet sitting and is approximately equal to 1 kcal · kg · hr -1 (4, 5) . The after-school part of the self-report was scored by assigning a MET value to each 30-min block and then multiplying the total time by its assigned MET value. The MET values from the school and the after-school self-reports were then added, and a total daily score was obtained. Only activities with a MET value of more than 4 were considered because this represents moderate-intensity activity, which is the target of the latest recommendations for children (6) . Therefore, this self-report instrument provided an estimate of energy expenditure in kcal · kg · day -1 of moderate to vigorous physical activity (MVPA). Pilot studies for this instrument were conducted in two phases. In the first phase, the self-report was given to a whole class of 6th-grade children to ensure that children understood the instructions and the layout of the instrument. In the second phase, the reliability of the scores of the instrument was established using one-way intraclass correlation coefficient. Test-retest reliability was .96 in a subsample of 40 children. Administration of the instrument took about 30 min.
Correlates of Physical Activity. Two questionnaires were used to assess potential correlates of physical activity. One questionnaire was administered to children in order to assess psychosocial variables, and one questionnaire was administered to parents in order to assess social and environmental variables. The children's questionnaire consisted of items assessing self-efficacy (three subscales), based on the scale by Saunders et al. (23) . Two further scales assessed children's perceptions of (a) parental beliefs about their children's physical competence, based on the scales used by Kimiecik et al. (12) , and (b) parental encouragement of their children's physical activity. Two additional scales assessed children's enjoyment of physical activity and the frequency of their best friends' participation in physical activity in the after-school period. Responses to these scales were indicated via five-point Likert scales. A final scale assessed children's perceptions of physical competence, based on Harter's alternate-response-format scale (8) . Items were scored on a four-point scale for this variable. Because lower scores on this scale represented higher perceptions of competence, scores were recoded.
Pilot studies with this instrument were also conducted in two phases. In the first phase, questionnaires were given to a whole class to make sure that children understood the items and the five-point-scale responses. The term physical activity was explained to the children by showing them six pictures with activities ranging from gardening and walking to sports. Items and response formats were revisited based on children's comments. In the second phase, questionnaires were administered to 46 children in order to establish the reliability of the instrument.
A second questionnaire was administered to children's parents. This questionnaire assessed potential environmental and social correlates of physical activity and consisted of items regarding daily time spent playing outside, watching television, and playing video games. In addition, the frequency per week that children attended sports clubs, attended sedentary private lessons, were transported by parents to places where they could engage in physical activity, and engaged in physical activity with their parents was assessed. Private lessons are lessons that children attend after school, such as English language or music. These items were scored on a six-point scale. Another item assessed the number of pieces of exercise equipment that children had available at home. Three additional items assessed the space available in the yard and the neighborhood and the safety of the neighborhood. In the final item parents indicated how their child traveled to and from school. Three options were provided: traveling by car, traveling by bus, and walking. These items were scored on a four-point scale.
Procedures
Self-reported physical activity was assessed for 4 weekdays in the winter (January and February) and for 4 weekdays in the summer (May and June). The researcher visited each school on a Monday, and children completed the questionnaire assessing potential psychosocial correlates of physical activity. This questionnaire was completed only in the winter, because changes in these psychosocial variables were not expected to take place during the short time interval between the two measurement waves. In addition, teachers expressed concerns about the time devoted to the research, and that children would miss out from their school subjects.
Instructions were then given to classroom teachers on how to complete the physical activity self-report. Each self-report was completed at the beginning of the school day at 7:45 a.m. for the previous day. Children also took home questionnaires for their parents to complete during both summer and winter. Items assessing space available in the yard and neighborhood, safety in the neighborhood, number of items of exercise equipment at home, and sedentary-lesson attendance were not included in the summer questionnaire because changes in these variables were not expected to take place. This was based on information obtained from parents during a pilot phase of the questionnaire.
Statistical Analysis
Analyses were conducted with SPSS (version 9.0). Internal consistency reliabilities and 1-week test-retest reliabilities using one-way intraclass correlation coefficients were conducted for scales in the children's questionnaire assessing psychosocial correlates (see Table 1 ). Intraclass correlation coefficients were also computed for Note. PA = physical activity.
the items on parents' questionnaires. These ranged from .79 to .99 and are reported elsewhere (13) . Estimates of relative energy expenditure expressed in METs at an intensity ≥4 METs representing MVPA derived over the 4 weekdays were added up and then averaged for summer and winter in order to obtain an activity score for each season. Bivariate correlations were then computed between all potential correlates and physical activity scores separately for winter and summer. Significant correlations for each season were entered in hierarchical linear-regression models. Squared semipartial correlations were also computed. These indicate the unique contribution of each independent variable to the variability of the dependent variable (25) . Variables were entered in the four blocks based on Welk's youth physical activity promotion model (30) . Demographic variables, gender, and school location were entered in the first block because these are nonmodifiable variables, followed by psychological, social, and environmental variables. Because both distributions of physical activity were positively skewed, log transformations were applied in order to obtain normal distributions (25) . All analyses were conducted with the transformed variables.
Results
Bivariate correlations between independent variables and MVPA are shown in Table  2 . Hours per day playing outside had the highest correlation with MVPA in both winter and summer, with correlations of .40 and .45, respectively. Moderate correlations were also obtained for gender and self-efficacy in overcoming barriers in both seasons. Of interest is the negative correlation found between weekly frequency of private lessons in both summer and winter.
Results of the hierarchical multiple-regression analyses can be seen in Table  3 . The variance explained in physical activity ranged from 42% in winter to 51% in the summer. All blocks of variables were significant in all analyses, with the exception of the social-variables block in the summer measurement. In winter, demographic variables explained 15% of the variance, with gender making a significant contribution in the final model. Psychological variables added an additional 9% to the variance, with self-efficacy in overcoming barriers contributing significantly to the model, and social variables contributed an additional 3% to the explained variance, with best friend's activity making a significant contribution. Finally, environmental variables accounted for an additional 15% of the variance in physical activity, with weekly club attendance, private lessons, exercise equipment at home, and hours spent playing outside contributing significantly to the final model. An examination of the squared semipartial correlations indicated that hours spent playing outside, gender, and private-lesson attendance had the highest unique contributions to physical activity variability.
In the summer, the demographic-variables block explained 31% of the variance in physical activity, with gender and school location making significant contributions in the final model. The block of psychological variables added 11% of the variance in physical activity, with self-efficacy in overcoming barriers being the sole significant contributor in this block. Finally, environmental variables contributed an additional 9% of the variance in physical activity, with exercise equipment at home and hours spent playing outside contributing significantly in the final model. An examination of the squared semipartial correlations showed that Note. MVPA = moderate to vigorous physical activity; SE = self-efficacy; PA= physical activity. *p < .05. **p < .01. ***p < .001.
gender, hours spent playing outside, and self-efficacy in overcoming barriers were the variables with the highest unique contributions to physical activity variability.
Discussion
Results from this study clearly indicate that physical activity is a multifactorial behavior (30), because significant associations were found among demographic, psychological, social, and environmental variables. Of particular importance is the similarity between results obtained in this study and those obtained in studies conducted in different populations. It is of interest that more variance in physical activity was explained by the summer measurement than by the winter measurement. Variables including sports-club attendance, private-lesson attendance, and activity of best friend were associated with physical activity at the multivariate level only in winter, whereas school location was associated with physical activity only in the summer. Sports-club attendance might be especially important in the winter, when the days are much shorter and the cold weather can restrict children's free play outdoors. This finding is in accordance with findings from the United States, where a number of studies indicated that participation in community sports and involvement in community-based physical activity organizations are significant correlates of physical activity in fifth-and sixth-grade children (27, 28) . The unequivocal findings from two different cultures suggest that encouraging children's participation in sports clubs can increase their activity levels. Because the majority of sports clubs in Cyprus are privately owned, with parents having to pay fees and transport their children to the facilities, there is a need for community-based facilities that will allow access to a larger proportion of children at their locality. Note. MVPA = moderate to vigorous physical activity; SE = self-efficacy; PA = physical activity; N.S. = not significant. *p <.05. **p < .01. ***p < .001.
Of interest is the negative association of private-lesson attendance and physical activity in the winter months. This variable might be especially influential in winter because the days are shorter and, by the time children finish their lessons, there is no time left for free play. The emergence of this variable as a significant correlate of physical activity in the current study points to the fact that when one assesses determinants of physical activity, cultural trends should be taken into account. Physical activity of best friend was also found to be a significant correlate of physical activity in this sample during winter. Unfortunately, this variable was not assessed in the summer, and the lower correlation obtained during the summer might underestimate its true association with summer physical activity. Evidence from studies conducted in Hong Kong (9), the United States (18) , and Estonia (15) also propose that promoting social interaction between children and their friends might help children increase their physical activity levels.
A number of variables including gender, self-efficacy in overcoming barriers, exercise equipment available at home, and time children spend playing outside contributed significantly to regression models in both summer and winter. The large variance contributed by the demographic-variables block, 15% and 31% in winter and summer, respectively, is worth noting. The negative correlation between physical activity and gender found in this study confirms previous research findings that girls' physical activity must be targeted for special intervention programs in order to increase their physical activity levels (20, 14, 15) . The significant contribution of school location in the summer measurement suggests that intervention programs to promote physical activity should also consider geographical location. Findings from this study suggest that children from town schools might be specially targeted for physical activity promotion in the summer months. Because there is inconsistent evidence regarding urban versus rural areas in physical activity levels (20) , evidence from other cultural contexts is needed to support this finding.
In accordance with other studies that adapted a similar scale (14, 26, 27, 28) , the present study revealed that self-efficacy was significantly associated with moderate to vigorous physical activity in both summer and winter. In multivariate analyses the overcoming-barriers construct was the only variable in the psychological block that was significant. To further explore the association of this variable with physical activity, bivariate correlations were computed between individual items and physical activity. In winter, the highest association was revealed with cold weather (r = .36, p <. 001) and in the summer with hot weather (r = .35, p < .001). Children who were more confident in overcoming cold weather in the winter and hot weather in the summer engaged in higher activity levels. Because sheltered facilities for physical activity in schools and in public places are limited in Cyprus, constructing such facilities might increase children's confidence to be active in spite of weather conditions. Time spent outside playing and exercise equipment available at home were two variables in the environmental block that were significantly related to physical activity in both seasons. Use of after-school time for playing outside was a variable significantly associated with physical activity in studies with 4-year-old children (1) and in a study with young people from Grades 4 through 12 (21) . These consistent findings suggest that encouraging children to spend time outdoors playing might be one of the most effective ways to increase their physical activity levels. There is inconsistent evidence from studies in the United States regarding the association between exercise equipment available at home and physical activity participation. In one prospective study (27) , this variable was found to be unrelated to moderate and vigorous physical activity, whereas two studies found significant associations between exercise equipment available at home and girls' physical activity (24, 28) . This variable might be more important for girls' activity, because they might not be allowed to play outside as freely as boys.
Whereas the majority of the variables examined in this study were significantly related to physical activity at the bivariate level, few were significant at the multivariate level.
Any discussion of the results of this study would be incomplete without noting its drawbacks. The use of an unvalidated self-report to assess physical activity, as well as to assess independent variables, might have resulted in measurement error that suppressed associations (20) . For example, studies have shown that self-reports of physical activity underestimate gender and ethnic differences in children's physical activity (19) , and therefore data from self-reports should be treated with caution. In addition, the relatively small sample investigated did not allow gender-specific analyses to be conducted (25) . Because gender is a consistent correlate of physical activity (20) , gender-specific analyses might have illuminated the significant association of gender and physical activity observed in this study.
A number of advantages are also worth mentioning, however. The self-report instrument was designed from two validated instruments that have been used extensively in research studies. Furthermore, the satisfactory reliability coefficients found for the physical activity self-report, as well as for the scales assessing independent variables, increase our confidence in the quality of the measures. In addition, the assessment of physical activity over 4 days in both summer and winter and the examination of environmental and social determinants in both time periods are unique features of this study. Whereas the sample studied was not randomly selected, the schools chosen from diverse geographical areas of the island are perhaps indicative of the whole 6th-grade population of the island. Finally, the inclusion of variables from all domains, including demographic, psychological, social, and environmental, resulted in the models explaining 42-51% of the variance in physical activity.
In summary, the present study, conducted in a unique population, has largely confirmed results obtained from studies conducted in different populations. In this study, variables including gender, time spent playing outside, sports-club attendance, private-lesson attendance, self-efficacy in overcoming barriers, exercise equipment at home, and best friend's physical activity were significant correlates of physical activity. Furthermore, this study has suggested that different variables might be targeted at different times during the year and that urban school children might also be targeted for special interventions. Variables found to be consistently associated with physical activity in diverse samples of children should be targeted in intervention programs for promoting physical activity levels.
